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SPECIFICATION 



VISCOUS PREPARATION FOR DENTAL USE CONTA I NING B AS I C 
FIBROBLAST GROWTH FACTOR 

5 

Technical field 

The present invention relates to a viscous prepara- 
tion for dental use containing basic fibroblast growth 
factor and can be used for treatment of various kinds of 
10 periodontal diseases such as periodontosis, etc. 

Background art 



found as a protein which markedly promotes growth of 

15 fibroblast.' After that, it has been clarified in vitro 
that it not only promotes growth of the fibroblast, but 
also has promoting actions on proliferation,, migration or 
differentiation of various cells such as vascular endo- 
thelial cells, vascular smooth muscle cells, epithelial 

20 cells, etc. Also, it has been clarified that it has potent 
vascularization in vivo. Since bFGF has such a pharma- 
cological action, it has been developed as a treating agent 
for intractable skin ulcer, excellent treatment effects and 
safety thereof are confirmed in clinical studies, and now, 

25 it is commercially available. bFGF also shows effective 
action on bone tissue and promotes healing of fracture. 
Moreover, it has been expected for clinical applications to 
various bone diseases which are required to cause 
osteogenesis including fracture as a new type osteogenesis 

30 promoter which induces formation of a bone tissue at a 

local portion to which it is administered. When bFGF is 
administered to a periodontium defect portion, it has been 
further clarified that it promotes alveolar bone formation 
(bone density, alveolar bone area, bone trabecular area), 

35 and promotes cementif ication and regeneration of a 

periodontal ligament at an exposed tooth root surface, 



bFGF, i.e 



basic fibroblast growth factor has been 
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whereby a periodontium can be regenerated with good 
balance. From the fact, it has been admitted that it is 
effective to obtain regeneration curing, or new attachment 
curing, which is a final goal for the treatment of 
5 periodontosis. Also, it has been considered to be useful 
for the treatment of various kinds of periodontal diseases 
such as repair of periodontium after extraction of a tooth, 
and after extraction of a cyst or a oral cavity cancer, 
progress of fixation of an implant material, regeneration 

10 of dentin defected by dental caries and the like. Of 

these, it has been studied to apply to periodontosis that 
is a chronic tissue defect (WO95/05840) . 

On the other hand, it is desired to directly 
administer the bFGF only to the affected part at which the 

15 action of the bFGF is required when the fact that the bFGF 
has a potent and various pharmacological actions is taking 
into consideration. To apply the bFGF to various diseases 
with good efficiency, a preparation plan suitable for the 
respective diseases is required. In fact, a preparation is 

20 optimized such that a spray preparation is for intractable 
skin ulcer, a gel preparation for bone diseases and the 
like. However, a useful bFGF preparation that can be 
directly applied to various kinds of periodontal diseases 
such as periodontosis, etc. with good efficiency has not 

25 yet been developed as of today. 

On the other hand, as a preparation for dental use, 
a paste, a liquid agent, an ointment, a gel agent, etc. 
have generally been known. However, bFGF is physiochemi- 
cally unstable and an effective dose is a low amount, so 

30 that a form of the agent or preparation conditions are 
restricted, in particular, it has been considered that 
development of a paste or an ointment would be difficult. 
On the other hand, it has been considered that a liquid 
agent and a gel agent each containing bFGF can be developed 

35 by making it a preparation which is of a type that is 

prepared at the time of use. In clinical applications of- 
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the bFGF to various kinds of periodontal diseases, 
particularly for the treatment of periodontosis, at the 
time of flap operation (an operation in which gum is opened 
and tartar, etc. are removed), it can be expected to 
5 administer it into the gum while expecting regeneration of 
alveolar bone. However, in a liquid agent, the preparation 
cannot be retained with a sufficient period of time to the 
affected part due to drip of the liquid when it is admini- 
stered to the upper jaw portion, so that it is afraid that 

10 the preparation cannot be administered to the affected part 
with good efficiency- Thus, as a preparation that supple- 
ments the above defects, a jerry state gel preparation can 
be considered. The gel preparation cannot be said to be a 
preferred preparation form for uniform application a 

15 medical agent with a low content onto the affected part 
which comprises various shape quantitatively. In parti- 
cular, in the case of the gel preparation, it can be 
expected when a base material remained at the affected part 
for a long period of time, it inhibits repair of a tissue, 

20 and further, it can be expected that a patient will com- 
plain of unpleasant feeling as an alien substance. Thus, 
the base material is required to be a high functional 
material in which it is rapidly decomposed or disappeared 
within a certain period of time after it is retained to the 

25 affected part after administration. However, such a base 
material has a defect that it is expensive. 

Accordingly, to develop the bFGF as a treatment 
agent for various kinds of periodontal diseases such as 
periodontosis, etc., it is desired that the bFGF is 

30 maintained stably, and the bFGF with a low content can be 
coated onto the affected part which has a small area while 
prohibiting liquid dripping with various shapes uniformly. 
Also, it has been desired to develop a preparation for 
dental use that is rapidly decomposed or disappeared after 

35 it is retained with an extent that it does not prohibit 
repair of a tissue after application, can be coated with 
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good efficiency and comprises inexpensive materials. 

The inventors of the present application have 
earnestly studied to solve the above-mentioned problems, 
and as a result, they have found that, bFGF is formulated 
5 with a thickener which can maintain a certain viscosity 
when it is made a solution to make a viscous preparation, 
whereby bFGF can be maintained stably, bFGF with a low 
content can be coated uniformly with a quantitative amount 
on a portion to be treated having various shapes, whereby a 
10 preparation excellent in local retention can be obtained, 
to accomplish the present invention. 

Disclosure of the invention 

The present invention relates to a viscous prepara- 
15 tion for dental use which contains a basic fibroblast 

growth factor (bFGF) as an effective ingredient and further 
a thickener . 

In the viscous preparation for dental use of the 
present invention, by formulating a thickener having a 
20 certain viscosity, suitable viscosity and local retention 

of the viscous preparation are ensured, whereby administra- 
tion of a bFGF to a portion to be treated can be more 
ensured . 

The present invention also relates to a kit for 
25 preparing the viscous preparation for dental use of the 

present invention, which contains a bFGF, a thickener, and, 
if necessary, an inactive and non-toxic additive, and a 
dissolving liquid, and a method for preparing the viscous 
preparation for dental use of the present invention, which 
30 comprises dissolving a bFGF, a thickener, and, if neces- 
sary, an inactive and non-toxic additive, in a dissolving 
liquid. 

Brief description of the drawings 
35 Fig. 1 is a drawing showing a releasing. curve of 

bFGF from the viscous preparation for dental use of the 
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present invention and a bFGF aqueous solution, 

Fig. 2 is a drawing showing a remaining ratio of 
125 I-labelled bFGF in a tissue after intramuscular admini- 
stration of the viscous preparation for dental use of the 
5 present invention and a bFGF aqueous solution to rats, and 
Fig. 3 is a drawing showing a remaining ratio (%) of 
125 I-labelled bFGF after 6 hours from the administration 
relative to the time immediately after the administration 
when the viscous preparation for dental use of the present 
10 invention or a bFGF aqueous solution is administered to 
rabbit mandibula defected portion. 

Best mode for carrying out the invention 

The viscous preparation for dental use of the 

15 present invention is a viscous preparation for dental use 
containing a bFGF as an effective ingredient and further 
containing a thickener. The viscous preparation herein 
mentioned means a preparation which shows a viscosity of 
about 20 to 25,000 mPa • s measured at 25°C by using an E 

20 type viscometer. The viscous preparation for dental use of 
the present invention preferably has a viscosity of about 
1,-000 to 20,000 mPa-s, particularly preferably about 3,000 
to 15, 000 mPa- s. 

As the bFGF to be contained in the viscous prepara- 

25 tion for dental use of the present invention, those derived 
from mammals may be mentioned. As the mammals, there may 
be mentioned human, monkey, pig, bovine, sheep, horse, and 
the like. bFGF can be obtained by the conventionally known 
method from these mammals, and bFGF derived from animals, 

30 for example, bovine bFGF is commercially available as a 
reagent from a plural number of companies. 

Also, as said bFGF, those produced by the recom- 
binant DNA technology may be used. For producing bFGF by 
the recombinant DNA technology, for example, the technique . 

35 disclosed in, for example, Japanese PCT Patent publication 
No. Sho. 63-500843 can be used. Also, a human bFGF produced 
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by the recombinant DNA technology is commercially available 
as a reagent, and a general name: Trafermin (genetical 
recombination) can be preferably used. 

A bFGF concentration of the viscous preparation for 
5 dental use of the present application is, in view of the 
effects on the periodontal diseases, preferably about 
0.0001 to 20% by weight, more preferably about 0.001 to 10% 
by weight, most preferably about 0.01 to 1% by weight based 
on the total weight of the preparation. 

10 As a thickener to be contained in the viscous pre- 

paration for dental use of the present invention, optional 
materials can be used with an optional concentration so 
long as it is a thickener that can show the above-mentioned 
viscosity (about 20 to 25,000mPa*s) when it is made a 

15 solution, exert no bad effects on stability of the bFGF, 
and is pharmaceut ically acceptable. More specifically, 
hydroxypropyl cellulose, sodium alginate, propylene glycol 
alginate, carboxyvinyl polymer, carmelose sodium, 
hyaluronic acid, sodium hyaluronate, hydroxyethyl cellu- 

20 lose, hydroxyethylmethyl cellulose, hydroxypropylmethyl 
cellulose, polyacrylic acid, sodium polyacrylate , poly- 
acrylic acid partially neutralized product, polyvinyl 
alcohol, methyl cellulose, xanthan gum, chondroitin acid, 
and sodium chondroitin sulfate, etc. may be used. Of 

25 these, when an effect of bFGF on stability is considered, 
hydroxypropyl cellulose (HPC) , sodium hyaluronate, xanthan 
gum, and sodium chondroitin sulfate are preferably used, 
and hydroxypropyl cellulose is particularly preferably 
used. 

30 In addition to these thickeners, a thickener such as 

gum Arabic, gum Arabic powder, guaiac gum, glucono-5-lac- 
tone, gelatin, dextran 70, dextrin, tragacanth, tragacanth 
powder, povidone, starch syrup, rosin, polyoxyethylene 
(160) polyoxypropylene (30) glycol, polyoxyethylene (200) 

35 polyoxypropylene glycol (70) , and a copolymer of methyl 
vinyl ether and maleic anhydride may be used. 
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In the viscous preparation for dental use of the 
present invention, a hydroxypropyl cellulose particularly 
preferably used as a thickener is a hydroxypropyl ether 
derivative of cellulose, preferred are those containing 
5 53.4 to 77.5% of a hydroxypropyl group (The Japanese 

Pharmacopoeia Fourteenth Edition D) when a dried material 
is determined. When HPC is dissolved in water, it becomes 
a viscous liquid, any HPC showing a viscosity of about 20 
to 25,000 mPa-s when it is made an aqueous solution and 

10 measured the viscosity at 25°C by using an E type visco- 
meter and having an optional molecular weight can be used 
with a concentration showing the above-mentioned viscosity. 
However, that having a molecular weight of about 100,000 to 
500,000 which shows high thickening property with a low 

15 concentration can be preferably used, and more preferably 

that having 110,000 to 400,000. For example, when HPC with 
a molecular weight of about 110,000 to 150,000 is used, 
HPC-M available from NIPPON SODA CO., LTD. can be used 
preferably with a ratio of about 2 to 18% by weight, more 

20 preferably with a ratio of about 3 to 10% by weight based 
on the whole preparation. Also, when HPC with a molecular 
weight of about 250,000 to 400,000 is used, HPC-H available 
from NIPPON SODA CO., LTD. can be used preferably with a 
ratio of about 1 to 9% by weight, more preferably with a 

25 ratio of about 2 to 6% by weight. It is also possible to 
use HPCs having different molecular weights in combination 
by optionally mixing within the range in which the mixture 
accomplishes the above-mentioned viscosity. 

Also, when sodium hyaluronate, xanthan gum, or 

30 sodium chondroitin sulfate is used as a thickener, they can 
be used with a concentration in the range that can accom- 
plish the above-mentioned viscosity. For example, when 
sodium hyaluronate is used with a molecular weight of about 
600,000 to 900,000, it can be used with a concentration of 

35 about 1% by weight. When xanthan gum is used with a 

molecular weight of about 2,000,000, it can be used with a 



concentration of about 1% by weight. With regard to the 
other thickeners, they can be used with a concentration in 
the range that they can accomplish the above-mentioned 
viscosity. 

5 In the viscous preparation for dental use of the 

present invention, various kinds of pharmaceutically 
acceptable additives such as a sugar, a pH controller, a 
preservative, a chelating agent, an emulsifier, a 
suspending agent, a stabilizer, a colorant, etc. may be 

10 further contained, if necessary. As the sugar, there may 
be mentioned sucrose, trehalose, etc., and sucrose can be 
particularly preferably used. Also, a pH of the viscous 
preparation for dental use of the present invention is 
desirably maintained to about 4.5 to 8, particularly to 4.5 

15 to 6.5, and as a pH controller to maintain the pH, there 

may be mentioned a buffer comprising citric acid and sodium 
citrate or acetic acid and sodium acetate. As a preserva- 
tive and a chelating agent, there may be mentioned 
benzalkonium chloride and sodium edentate, respectively. 

20 The viscous preparation for dental use of the 

present invention can be prepared by formulating the above- 
mentioned thickener to bFGF, and dissolving in a dissolving 
solution to make a solution having a predetermined visco- 
sity. A ratio of the bFGF based on the whole preparation 

25 is, as mentioned above, preferably about 0.0001 to 20% by 
weight, more preferably about 0.001 to 10% by weight, most 
preferably about 0.01 to 1% by weight, and the bFGF is so 
formulated that it becomes such a ratio. Also, as the 
dissolving solution, water can be preferably used. A ratio 

30 of the thickener to be used based on the whole preparation 
may vary depending on the kind of the thickener to be used, 
and can be determined within the range that shows a 
viscosity of about 20 to 25,000 mPa • s in the state of a 
solution. For example, when a HPC having a molecular 

35 weight of about 110,000 to 150,000 is used as a thickener, 
the thickener is so dissolved in the dissolving solution 
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that it becomes a ratio of about 2 to 18% by weight, 
preferably a ratio of about 3 to 10% by weight. Also, when 
a HPC having a molecular weight of about 250,000 to 400,000 
is used, the thickener is so dissolved in the dissolving 
5 solution that it becomes a ratio of about 1 to 9% by 
weight, preferably a ratio of about 2 to 6% by weight. 

For preparing the viscous preparation for dental use 
of the present invention, for example, by using the method 
in which an aqueous solution of bFGF is added to a powder 

10 state HPC, and mixing them, or HPC is dissolved in water to 
obtain an HPC viscous aqueous solution, and an aqueous 
solution of bFGF is mixed thereto, whereby it can be 
optionally prepared. With regard to the specific method 
for preparation, it is specifically described in various 

15 manners in the following Examples, but the present inven- 
tion is not limited to these, and optionally prepared 
within the range of technical common sense in this field of 
the art. Moreover, the viscous preparation for dental use 
of the present invention prepared as mentioned above can be 

20 prepared to ensure a long term stability of the bFGF by 
lyophilizing the preparation, and preparing again with 
addition of water at the time of use. Also, the bFGF may 
be preserved in a lyophilized state, and at the time of 
use, it may be prepared by adding a viscous aqueous 

25 solution of a HPC. 

Accordingly, the present invention also relates to a 
kit for preparing the viscous preparation for dental use of 
the present invention which comprises bFGF and a thickener, 
and if necessary, an inactive and non-toxic additive, and a 

30 dissolving solution, and to a process for preparing the 
viscous preparation for dental use of the present inven- 
tion, which comprises dissolving bFGF, a thickener, and if 
necessary, an inactive and non-toxic additive in a dissolv- 
ing solution. 

35 Also, the viscous preparation for dental use of the 

present invention is required to be in a sterilized state 
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depending on the method of application, so that, at the 
time of preparation, it can be maintained in a sterilized 
state by previously filtering and sterilizing a bFGF 
solution, subjecting a HPC powder to irradiation steriliza- 
5 tion or dry sterilization, and by subjecting a HPC viscous 
liquid to autoclave sterilization, whereby a sterilized 
state can be ensured. 

The viscous preparation for dental use of the 
present invention prepared by the above-mentioned method 

10 can be directly administered to an affected part of various 
kinds of periodontal diseases in the same manner as in an 
ointment, a gel agent, a. paste and a liquid agent, etc. 
For example, a suitable amount of the viscous preparation 
is taken by a 2 ml of an injection syringe attached with a 

15 needle having a diameter of 18G or so, and administered 
with the needle of 18G when it is administered to the 
affected part broadly with a large amount. Also, when it 
is administered to a small gap such as a periodontal 
pocket, the needle is replaced with a needle of 26G or so, 

20 and then the preparation can be administered. It is also 
possible that the preparation is previously filled in a 
reservoir portion of a kit product such as a simplified 
injection syringe, and then, it is administered. 

Also, it is possible to apply the preparation 

25 directly or with a spatula onto the affected part. In 
addition to the above, by measuring a necessary amount 
using a pressure type quantitative pump, and the prepara- 
tion can be applied directly or with a spatula onto the 
affected part. 

30 A dose of the viscous preparation for dental use of 

the present invention to be administered may be optionally 
changed depending on a kind of the periodontal diseases to 
be applied, seriousness, a range of the affected part, sex 
or a body weight of a patient, and the like, and generally, 

35 in the case of a human, the preparation is preferably 

applied to the affected part in a dose so that the bFGF is 
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applied in a dose of about 0.1 to 3000 pg, preferably 1 to 
1500 pg per administration . 

The viscous preparation for dental use of the pre- 
sent invention can be applied for the purpose of treatment 
5 or prophylaxis of periodontal diseases not only periodonto- 
sis as mentioned above but also repair of periodontium 
after extract of a tooth and after removal of a cyst or 
oral cavity cancer, progress of fixation of implanting 
material, regeneration of dentin defected by dental caries, 

10 and the like. For example, in the case of the periodonto- 
sis, it can be directly administered to the affected part, 
and when a tooth root surface is exposed by a flap opera- 
tion, the viscous preparation for dental use of the present 
invention is applied or injected on the exposed surface. A 

15 number of administration may vary depending on a kind of 
the periodontal diseases, a degree of seriousness, etc., 
and for example, when it is used in a flap operation in 
periodontosis, the present preparation is administered only 
once since it is administered to the affected part such as 

20 the tooth root surface, etc., and the affected part is 
sewed. 

Example 

In the following, the viscous preparation for dental 
25 use of the present invention will be explained in more 

detail, but the present invention is not limited by these. 
Incidentally, as the human bFGF to be used in the following 
Examples and Test Examples, Trafermin (genetical recombina- 
tion) was used. 
30 Example 1 

To 485 ml of water was gradually added HPC (HPC-H 
(available from Nippon Soda Co., Ltd.), 15.0 g) , and 
stirring was continued until the particles were completely 
dispersed and dissolved to obtain an HPC viscous liquid. 
35 After apportioned in an ampoule with each 2 ml, it was 
sealed by melting and sterilized in an autoclave. The 
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resulting HPC viscous liquid had a viscosity of 10082.0 
mPa-s (measured by using an E type viscometer at 25°C. 
Also, in the following Examples and Test Examples, the 
viscosity was measured in the same conditions as in Example 
5 1 otherwise specifically mentioned) - Separately, a 

citrate/sucrose buffer (pH 5.1, 1.0 ml) each containing 
0.89 or 2.67 mg/ml of human bFGF was filtered and steri- 
lized, and lyophilized in a vial. To these lyophilized 
product was added the above-mentioned sterilized HPC 

10 viscous liquid (1.0 ml), the mixture was stirred, allowed 
to stand for degassing to obtain a viscous preparation for 
dental use of the present invention (-each was made Prepara- 
tion example la (0.89 mg/ml) and Preparation example lb 
(2 . 67 mg/ml) ) . 

15 Example 2 

To 87 ml of water were gradually added HPC (HPC-H 
(available from Nippon Soda Co., Ltd.), 3.0 g) and 9.0 g of 
sucrose, and stirring was continued until the particles 
were completely dispersed and dissolved to obtain an HPC 

20 viscous liquid. This HPC viscous liquid was cooled while 
stirring, and a citrate buffer (pH 5.1, 1.0 ml) containing 
10.1 mg/ml of human bFGF was gradually added thereto, and 
stirred until the mixture became uniform to obtain a vis- 
cous preparation for dental use of the present invention. 

25 Example 3 

A citrate/sucrose buffer (pH 5.1, 1.0 ml) each 
containing 0.89, 2.67 or 8.00 mg/ml of human bFGF was 
filtered and sterilized, and lyophilized in a vial. To 
this lyophilized product was added 1 ml of water for 

30 injection to dissolve the product, and then, HPC (HPC-H 
(available from Nippon Soda Co., Ltd.), 30 mg) was 
gradually added to dissolve in the mixture to obtain a 
viscous preparation for dental use of the present 
invention . 

35 Example 4 

A citrate/sucrose buffer (pH 5.1, 1.0 ml) each 
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containing 0-89, 2.67 or 8.00 mg/ml of human bFGF was 
filtered and sterilized, and HPC (HPC-H (available from 
Nippon Soda Co., Ltd.), 30 mg) was gradually added thereto 
and after dissolution, the mixture was lyophilized in a 
5 vial. Water (1 ml) was added to this lyophilized product 
to obtain a viscous preparation for dental use of the 
present invention . 
Example 5 

A citrate/sucrose buffer (pH 5.1, 1.0 ml) each 
10 containing 0.89, 2.67 or 8.00 mg/ml of human bFGF was 

filtered and sterilized, and the mixture was lyophilized in 
a vial. Separately, after HPC (HPC-H (available from 
Nippon Soda Co., Ltd.), 30 mg) was gradually dissolved with 
water (1 ml), the mixture was lyophilized in a vial. Water 
15 (each 0.5 ml) was added to these lyophilized products, and . 
both materials were mixed to obtain a viscous preparation 
for dental use of the present invention. 
Example 6 

A citrate/sucrose buffer (pH 5.1, 1.0 ml) each 
20 containing 0.89, 2.67 or 8.00 mg/ml of human bFGF was 

filtered and sterilized, and HPC (HPC-H (available from 
Nippon Soda Co., Ltd.), 30 mg) was gradually added thereto 
to dissolve the material to obtain a viscous preparation 
for dental use of the present invention. 
2 5 Example 7 

Water (1 ml) was added to HPC (HPC-H (available from 
Nippon Soda Co., Ltd.), 60 mg) to dissolve therein, and the 
solution was added to a filtered and sterilized citrate/ 
sucrose buffer (pH 5.1, 1.0 ml) containing 5.34 mg/ml of 
30 human bFGF and mixed to obtain a viscous preparation for 
dental use of the present invention. 
Example 8 

After HPC (HPC-H (available from Nippon Soda Co., 
Ltd.), 30 mg) was gradually dissolved in water (1 ml), the 
35 solution was lyophilized in a vial. To the lyophilized 

product was added a filtered and sterilized citrate/sucrose 
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buffer (pH 5.1, 1.0 ml) each containing 0.89, 2.67 or 8.00 
mg/ml of human bFGF to dissolve the mixture and to obtain a 
viscous preparation for dental use of the present 
invention. 
5 Example 9 

After HPC (HPC-H (available from Nippon Soda Co . , 
Ltd.), 60 mg) was gradually dissolved in water (1 ml), the 
solution was lyophilized in a vial. To the lyophili'zed 
product was added a filtered and sterilized citrate/sucrose 
10 buffer (pH 5.1, 1.0 ml) each containing 0.89, 2.67 or 8.00 
mg/ml of human bFGF to dissolve the mixture and to obtain a 
viscous preparation for dental use of the present 
invention . 
Test Example 1 

15 Stability of the bFGF in the viscous preparation for 

dental use of the present invention was investigated. 

Preparations (la and lb) obtained in Example 1 were 
preserved in a thermostat chamber at 25 °C, and a remaining 
ratio of the bFGF was measured by the HPLC method with a 

20 lapse of time. The results are shown in Table 1. 



Table 1 



Time (hr) 


bFGF remaining ratio (%) 


Preparation la 


Preparation lb 


8 


98.7 


98. 6 : 


24 


98.1 


99. 6 


42 


99. 1 


98. 9 



25 From the results shown in Table 1, the viscous 

preparations for dental use of the present invention were 
confirmed to retain bFGF stably at 42 hours after the 
preparation . 
Test Example 2 

30 By using a Frantz type diffusion cell, a drug 
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releasing property of Preparation (lb) obtained in Example 
1 was investigated as a bFGF releasing ratio of the 
diffusion cell to a receptor phase, in comparison with an 
aqueous solution of the bFGF (bFGF concentration: 0.267% by 
5 weight) as a control. An amount of the bFGF in the 

receptor phase which passes through a membrane made of 
cellulose was determined by the HPLC method with a lapse of 
time to obtain the bFGF releasing ratio. As the receptor 
solution, a citrate/sucrose buffer was used. The results 

10 are shown in Fig. 1. 

According to the results shown in Fig. 1, the 
viscous preparation for dental use of the present invention 
showed a tendency that it can store the bFGF at a local 
portion for a long period of time than in the bFGF aqueous 

15 solution, and showed a pattern in which bFGF was released 
with a constant rate for a long period of time. 
Test Example 3 

The viscous preparation for dental use of the 
present invention (bFGF concentration: 0.97 mg/ml; HPC 

20 concentration: 3%; viscosity: 10423 mPa-s) containing 125 l- 
labelled bFGF or a 125 I-labelled bFGF aqueous solution was 
intramuscularly administered (50 pi) to the neighbor of 
fibula at the left hind leg of SD series male rats (7 weeks 
old). An administered dose of the bFGF was 48.52 pg per 

25 each rat, and as a radio-labelled bFGF, it was 264.29 kBq 
per each rat. Fifteen minutes, 30 minutes and 6 hours 
after the administration, 125 I-labelled bFGF at the 
administered portion was measured. A remaining ratio of 
radioactivity in the tissue to which administered was shown 

30 in Fig. 2. The respective values show an average value of 
three samples ± standard deviation. 

According to the results shown in Fig. 2, when the 
viscous preparation for dental use of the present invention 
is administered intramuscularly, transfer of the bFGF into 

35 a blood is slow as compared with the case where the bFGF 

aqueous solution is administered. In the rats to which the 
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viscous preparation of the present invention was admini- 
stered, 90.6% of the radio-labelled bFGF was remained at 
the administered portion at 15 minutes after the admini- 
stration, and when it is compared with the case where the 
5 bFGF aqueous solution was administered, the bFGF remaining 
ratio at the administered portion was significantly high 
(0.01<p<0.05, Student t detection) in the case where the 
preparation of the present invention was administered. 
Also, the remaining ratio of the bFGF at the administered 

10 portion was high in the preparation of the present 

invention than that of the aqueous solution after 6 hours 
from the administration. 
Test Example 4 

By using a 125 I-labelled bFGF having a specific 

15 activity of about 25kBq/pg, to a defect portion of the 

right side mandibula of rabbits was administered 50 ]al of 
the viscous preparation for dental use of the present 
invention having the composition shown in the following 
Table 2 or the 125 I-labelled bFGF aqueous solution, and a 

20 remaining ratio of the 125 I-labelled bFGF at 6 hours after 
the administration was measured. 
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Table 2 





125 I-labelled 
bFGF concen- 
tration 


HPC 
concen- 
tration 


Visco- 
sity 
(mPa • s) 


bFGF 
admini- 
stered 

dose 

(yg) 


12b I-labelled 
bFGF aqueous 
solution 


0.99 mg/ml 


0 


0 


49.5 


Viscous 
preparation 1 
of the present 
invention 


1 . 67 mg/ml 


1% 


53 


83.5 


Viscous 
preparation 2 
of the present 
invention 


1.71 mg/ml 


2% 


1126 


85.5 


Viscous 
preparation 3 
of the present 
invention 


1.05 mg/ml 


3% 


7898 


52 • 5 



More specifically, under Nembutal anesthesia (50 
5 mg/ml solution was administered in an amount of about 3 
ml) , rabbits were retained with the abdomen down, and 
locally anesthetized with Xylocaine (about 20 mg/ml 
solution was administered in an amount of about 1 ml), gum 
was cut from a cutting tooth to a posterior tooth along 

10 with the mandibula at the right side, and a periosteum was 
peeled off to prepare a two-wall type defect at a cutting 
tooth portion of a body of mandible at the right side 
mandibula (buccolingual width: about 4 mm; mesiodistal 
width: about 8 mm; Depth: about 4 mm). After hemostasis, 

15 50 pi of the viscous preparation for dental use of the 

present invention or the 125 I-labelled bFGF aqueous solution 
was administered to the defect portion at the right side 
mandibula, and after allowing to stand for 30 seconds, the 
cut gum was sutured by putting it on the defect portion. 

20 After 6 hours from the administration, whole blood was 

collected, the right side mandibula (from the right cutting 
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tooth including the defect portion to before the premolar 
tooth) and the cut and sutured gum were extracted, and 
radioactivity was measured by a y counter. A remaining 
ratio (%) of the 125 I-labelled bFGF after 6 hours from the 
5 administration based on immediately after the administra- 
tion is shown in Table 3 as well as in Fig. 3. 



Table 3 



Remaining ratio (%) of 125 I-labelled bFGF at rabbit 
mandibula defect portion 


125 I-labelled 
bFGF aqueous 
solution 


Viscous 
preparation 
1 of the 
present 
invention 


Viscous 
preparation 
2 of the 
present 
invention 


Viscous 
preparation 
3 of the 
present 
invention 


27.2 


50.7 


54.0 


73.0 



10 

From the above-mentioned results, as compared with 
the case where bFGF aqueous solution was administered, when 
the viscous preparation of the present invention was 
administered, it could be admitted that bFGF was remained 

15 at the administered portion, particularly at the right gum 
with a high concentration even after 6 hours from the 
administration, and the remaining ratio was high as the HPC 
concentration contained in the viscous preparation of the 
present invention was high. From these results, in the 

20 viscous preparation of the present invention, it could be 
shown that the bFGF could be remained at the administered 
portion with a high concentration over a long period of 
time after the administration as compared with the bFGF 
aqueous solution. 

25 

Utilizable field in industry 

The viscous preparation for dental use of the 
present invention contains a basic fibroblast growth factor 
(bFGF) as an effective ingredient, and further contains a 
30 thickener, whereby it has a certain degree of a viscosity. 
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As a result, the bFGF as an effective ingredient can be 
physiochemically retained stably, and when it is applied to 
an affected part as a treatment agent of various kinds of 
periodontal diseases such as periodontosis, etc., it can be 
5 uniformly applied onto the diseased portion, and stimula- 
tion or an alien feeling to the affected part is a little. 
The applied preparation stays for a relatively longer 
period of time without flowing down from the appTied 
portion, whereby the bFGF contained in the preparation is 
10 released to the affected part stably, and as a result, 

excellent healing effects can be obtained. In addition, 
the preparation of the present invention has fluidity, so 
that it corresponds to unevenness or gap of the diseased 
portion and can be administered precisely. 
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